Section Choretropsis genus Phyllanthus (Euphorbiaceae) is formed by plants whose branches are modified into phylloclades. Despite the suitable characteristics of phylloclades within the Phyllanthus genus, the systematics of these species are poorly understood. Morphological data are presented here to allow future revision of this taxonomic group. The section is represented by nine species distributed in South America, eight of them endemic to Brazil. Our taxonomic studies distinguish the species and propose the synonymization of nine varieties of P. klotzschianus and two varieties of P. flagelliformis based on vegetative and reproductive characters. The diversity of branching and the morphology of phylloclades are discussed.
INTRODUCTION
Phyllanthus L. is an extensive and heterogeneous genus in the Euphorbiaceae, tribe Phyllantheae Bartl. sensu Muell. Arg. represented by about 800 species distributed in the Old and New Worlds. It contains herbs with small flowers, floating aquatic plants, or shrubs and subshrubs, whose branches may be modified into phylloclades. Such branches have been considered to play the photosynthetic role of leaves (Goebel, 1905; Von Troll, 1967; Strasburger et al ., 1981) and show a high level of branch specialization within the genus (Dingler, 1885; Webster, 1956 Webster, , 1957 Webster, , 1958 . Phylloclade branches characterize the sections Xylophylla (L.) Baill. comprising the Antillean species, and Choretropsis (Muell. Arg.) Santiago, exclusively from South America, whose species, with the exception of P. klotzschianus , are endemic to Brazil (Web-employed to delimit the species and varieties were the same employed previously for the other species.
Many authors studied the Phyllanthus using the characteristics proposed by Mueller Argoviensis to identify the species of both sections (Bentham, 1878; Bentham & Hooker, 1880) . However, Dingler (1885) , based on the growth pattern of several species of the section Xylophylla , proposed two independent origins for their phylloclades: one for the West Indian species, in which phylloclades originated from the normal bipinnatiform branchlets, and the other for the South American taxa, in which phylloclades originated from the pinnatiform branchlets.
Although some modifications to the taxonomy of Phyllanthus had been made by Pax (1890) , he accepted the characteristics described by Mueller Argoviensis (1863, 1866) for both Xylophylla and Choretropsis sections. Pax & Hoffmann (1923) described a new species for the section Choretropsis , Phyllanthus spartioides collected in Bahia, including it later (Pax & Hoffmann, 1931) in the section Choretropsis .
During studies of the West Indian species of Phyllanthus , Webster (1957 Webster ( , 1958 Webster ( , 1959 analysed the species of section Xylophylla , confirming the independent origin of the phylloclades proposed by Dingler (1885) , suggesting that the flowers of both sections differed in some details, such as anther shape and pollen type. Differences in pollen ornamentation and the independent origin of phylloclade branching led Webster to restrict the West Indian taxa to the section Xylophylla , proposing phylloclades originated from bipinnatiform branches and areolate pollen as their distinctive characteristics. He transferred the South American species of the section Xylophylla to the section Choretropsis because the phylloclades originated from pinnatiform branches and possessed the reticulate pollen.
Later, the section Choretropsis was investigated by Santiago (1988a) , who incorporated the South American species of the section Xylophylla into the section Choretropsis . Santiago included such species in a new subsection Applanata , characterized by monopodial branching and flattened branches, which were modified into phylloclades in contrast to the terete and monopodial or sympodial branching observed in the subsection Choretropsis . In the same work, two new species were described for the section Choretropsis : Phyllanthus goianensis Santiago, included in the subsection Choretropsis , and Phyllanthus edmundoi Santiago in the subsection Applanata .
MATERIAL AND METHODS
The taxonomic study was based on plants in the field and on herbarium material. Exsiccatae were received from the following herbaria: ALCB, BHCB, BM, BR, C, CEPEC, F, GUA, HB, HRB, HUEFS, IAC, INPA, LE, M, MG, P, R, RB, SP, SPF, UB,UEC, UFP, USU, VIC and W.
For morphological and anatomical studies, herbarium material was re-hydrated in 1 : 1 : 1 (by volume) glycerin: 90% ethyl alcohol: distilled water (Dop & Gautié, 1928) . The fresh samples were fixed in ethanol 70 ° GL (Dop & Gautié, 1928) .
All descriptions were derived from examination of field and herbarium specimens studied under stereoscopic microscopy. Data about flowering and fruiting times, habitats and distributions are based on herbarium labels or field studies. Common names were obtained from the literature or herbarium labels.
RESULTS

ARCHITECTURE AND BRANCH MORPHOLOGY
In the section Choretropsis, the species of subsection Choretropsis comprise shrubs or subshrubs 0.2-1.2 m high, while those in subsection Applanata are shrubs 1.0-3.0 m high. The plants may form terete, subterete or flattened branchlets, according to species. These specialized branchlet types have a terete or subterete shape in subsection Choretropsis but are wider and more flattened in subsection Applanata. Santiago (1988a, b) showed that both branchlet types have photosynthetic parenchyma, whose development has been correlated with leaf blade reduction by many authors (Goebel, 1905; Von Troll, 1967; Strasburger, 1981) . Strasburger (1981) proposed that terete branches were less specialized to undertake the photosynthetic function of leaves than the flattened branches.
Because of the difference in branchlet specialization, two photosynthetic branchlet types are distinguished here. The terete axes were considered the branchlets, with typical cylindrical shape and the flattened branchlets were designated phylloclades. In this section, the length of terete branchlets and the length and width of phylloclade branchlets varied according to the species. In the subsection Choretropsis, the phyllotaxy was alternate spiraled in the terete branchlet and in the subsection Applanata there were alternate distiches, distributed along the phylloclades. In the phylloclades, the nodes correspond to small protuberances, teeth or hollows, located along the margin. The length of the lower and medium internodes varies in different species.
An important character found in both Choretropsis and Aplannata subsections is phyllanthoid branching, considered by Webster (1956) to be a highly specialized branch type within the genus Phyllanthus. Based mainly on the studies of Dingler (1885) on the evolution of the growth form of Phyllanthus species with unspecialized branches, as well as on observations of West Indian plants, Webster considered the architecture of Phyllanthus plants an important characteristic in genus taxonomy. The phyllanthoid branching characterized by the presence of two different branch types originated at the same node (for review, see Webster, 1956 Webster, , 1957 Webster, , 1958 .
The observation that the phyllanthoid branching occurring in different sections of the genus led Webster (1956 Webster ( , 1957 Webster ( , 1958 to associate growth type with pollen morphology to establish a natural classification. According to Webster, the taxa with phyllanthoid branching, which develop unspecialized branchlets, may present two branchlet subtypes. The pinnatiform branchlets show the leaves arranged as leaflets originating from a leaf pinnate rachis and the main axis not ramified, while the bipinnatiform branchlets were reduced to cataphylls arranged distichously along the rachis, each cataphyll subtending a lateral branch, leafy, floriferous and similar to the typical pinnatiform branchlet.
Dingler (1885) proposed an independent origin for the pinnatiform and bipinnatiform phylloclades of the genus Phyllanthus, which was corroborated by the morphological and pollen structure studies of Webster (1956 Webster ( , 1957 Webster ( , 1958 . The latter author proposed that the phylloclades of the Choretropsis section species and the South American taxa of the section Xylophylla originated from the pinnatiform branchlets, which derived from the Phyllanthus section, whereas the West Indian species phylloclades originated from the bipinnatiform species, which probably derived from the Hemiphyllanthus section. Santiago (1988b) proposed that the plant architecture in the section Choretropsis associated with branchlet shape has provided additional data with which to elucidate the evolutionary sequence within the taxonomic group. Most of the species within subsection Choretropsis develop monopodial, phyllanthoid branching, with the ascendant branches distributed from the medial to the upper portion of the plant, or, exceptionally, as in P. choretroides, sympodial phyllanthoid branching, which had been rarely observed in the genus Phyllanthus. In the sympodial phyllanthoid branching, the two branch types were ascendant or vertically arranged and distributed along a short axis, frequently located at the soil leveI.
According to Webster (1956) , in the perennial herbaceous species, mainly in the section Phyllanthus, there has been a phylogenetic tendency towards loss of the apical meristem dominance in the phyllanthoid branching, which leads the adult plant to develop several main branches. This tendency has suggested the relationship between the section Choretropsis and the section Phyllanthus, whose species developed unspecialized branches and indicates a derivation of section Choretropsis species from the section Phyllanthus.
Moreover, these tendencies indicate one alternative growth form within the section Choretropsis . In the subsection Applanata the architecture is exclusively monopodial with phyllanthoid branching distributed along the main axis, as in the majority of species, or with simple alternately spiral branches, clustered in the upper portion of the plant, as exclusively observed in P. gladiatus .
Species of the section Choretropsis may present simple or compound branching and, less frequently, both branch types in the same plant. Simple phylloclades have been observed in both adult plants and seedlings of P. gladiatus . The simple phylloclades are alternately spiral, subtended by cataphylls, and resemble the deciduous branchlets of the phyllanthoid ramification, which suggests the reduction of the permanent branches in this species. Such a reduction was verified in P. epiphyllanthus of the section Xylophylla and in P. juglandifolius of the section Asterandra (Webster, 1956 ). However, both simple and compound branches were observed in plants of P. klotzschianus . Such evidence leads one to suppose that in the section Choretropsis , the simple phylloclades of P. gladiatus are the result of the reduction from compound phylloclades, as was suggested by Dingler (1885) and Webster (1956) , for the species of the section Xylophylla . According to Webster (1956) , the permanent branches may be suppressed, the branchlets clustered in the apex of an unbranching axis and plants, thus acquiring the palm tree or tree fern habit. The uncommon architecture and height of P. gladiatus seems to be related to its shady and humid habitat in inner coastal sands. Webster (1956) proposed that in Phyllanthus species competition for light led plants to alter their height and architecture.
The diversity observed in architecture and external morphology of Choretropsis species, allowed us to distinguish two tendencies closely related within the section, which might be interpreted as different evolutionary trends. The main evolutionary line within the section showed monopodial phyllanthoid branching as in P. goianensis and P. spartioides , which may become sympodial by the reduction of the main axis, leading to the reduction of their size as in P. choretroides . This seems to be the result of apical meristem loss, also observed in several species of section Phyllanthus (Webster, 1956 ). This alternative evolutionary trend shown by the growth form of P. choretroides appears to be correlated with the reduction in anther-sac number from three to two and the microreticulated sculpture of its pollen grains (Santiago et al ., 2004) . The branch specialization has also led to branchlet enlargement, giving rise to the species that developed monopodial and phyllanthoid branching with phylloclades. These plants maintained their short height, as in most of section Choretropsis species or, alternatively, became higher, losing their permanent branches, as in P. gladiatus , which is also observed in the unspecialized branch species P. juglandifolius from the section Asterandra and in the phyllocladiferous species P. epiphyllanthus from the section Xylophylla (Webster, 1956 (Webster, , 1957 (Webster, , 1958 .
Phylloclade width is characteristic for some of the species. Phyllanthus scoparius and P. angustissimus have narrow, almost filiform phylloclades, P. edmundoi developed phylloclades with intermediary width in leaf shape and large phylloclades have been observed in P. gladiatus . The phylloclade widths of P. klotzschianus and P. flagelliformis vary from an intermediate to a larger type in the different populations.
The structures typical of leaf blades have been considered one of the highest levels of stem specialization within Phyllanthus species (Dingler, 1885; Webster, 1956) . Both the authors proposed that, in species of Phyllanthus, the modification of branchlets as a consequence of plant adaptation to xerophytic habitats is questionable, because P . flagelliformis , P . klotzschianus and P . gladiatus as well as the West Indian species were observed in moist montane habitats. However, taxonomic studies of section Choretropsis have shown that, with the exception of P. gladiatus , natural populations of most of the species occurred mainly on sandy and rocky soil habitats under daily high light irradiation alternating with cold nights, as observed in rocky fields ('campos rupestres') (Santiago, 1988a) , suggesting that they dispersed to moist habitats of montane and coastal sand dunes later, after speciation under the selective pressure of xerophytic environments.
E OPHYLLS , LEAVES , CATAPHYLLS AND STIPULES
Eophylls arise at the first shoot nodes and along the first phylloclades. Occasionally, leaves with the same eophyll shape and size may be found sprouting on an adult plant, as in P. klotzschianus . These structures show an ovate, oblong ovate, or rarely obovate shape, with variable dimensions. The petiole is short and varied in length, according to the species. As observed in other species of the genus Phyllanthus , the leaves of Choretropsis species are commonly localized between two stipules. In normal leaves the leaf blade may be expanded with conspicuous veins. However, in most of the species, the blades are slightly reduced without showing any apparent venation or are squamiformis like cataphylls. The normal leaves are simple and petiolate. The leaf blade shape varies from ovate, obovate, suborbicular to oblong. The leaf apex is acute, obtuse, emarginate or apiculate and the base is cuneate, atenuate or obtuse, with obvious veins. The leaf margin is entire or crenate and membranaceous in all of the spe-cies. The petiole is terete, variable in length, according to the species. These structures are inserted along both secondary branchlet margins.
The reduced leaves are petiolate with inconspicuous veins and arise at the base and along the primary and secondary branches. Their shape varies from elliptical, ovate to lanceolate with acute rarely obtuse apex and obtuse base or attenuated. Their margin is entire, membranaceous, flat, involute or not.
The cataphylls are squamiform, sessile and the veins are not evident. They present the elliptical or ovate shape with acute apex and base entire. The margin is lacerate-denticulate, rarely entire, and the blade texture is membranaceous or, more frequently, scarious. These structures are inserted into the base and along the primary branches and, less frequently, into the secondary branchlets.
Leaf blade reduction is one of the main characteristics of plants with photosynthetic branches (Strasburger, 1981) . The seedlings and in young plants of subsection Choretropsis taxa were not observed. In the mature plants of the subsection Choretropsis, the taxa with monopodial branching developed slightly reduced leaves, although in P. choretroides, whose branching is sympodial, they are squamiform. In the subsection Applanata, the plantlets developed eophylls at the first node and the leaves arose at the base and along the first phylloclades.
As observed in the other Phyllanthus species in the taxa of section Choretropsis the stipules are located unilaterally to the leaves or to the cataphylls and at the base of each branch and each node. The stipules show the triangular shape with acute apex and base entire, cordate or, more frequently, asymmetrical, with auriculate and free lateral margins. These structures usually persist in all the branch nodes.
In the branches, leaf type varied in the different species: typical leaves, leaves reduced to cataphylls, and intermediary types were observed. In the subsection Choretropsis, the species developed only the intermediary types and in the subsection Applanata all of the leaf types were observed. In the latter subsection, leaf shape may distinguish most of the species. Intermediate leaf shapes were observed at the base and along the narrow phylloclades of P. scoparius and P. angustissimus. Squamiform leaves or cataphylls are located at the base and margins of the phylloclades of P. klotzschianus and P. edmundoi, which acquired the leaf shape. In contrast to the other species, P. flagelliformis and P. gladiatus developed cataphylls at the phylloclade base, and leaves along the margins of these organs.
Phyllanthus gladiatus plants located in shaded and humid habitats acquired uncommon characteristics for the section, such as higher height and reduced permanent branches. The shaded and humid habitats might also have contributed to the horizontal arrangement of branches and to the leaf formation, which also showed horizontal orientation. These characteristics would contribute to the plant light absorption. It is possible that in the section Choretropsis the different form of leaf reduction would have been related to the branch enlargement.
INFLORESCENCE AND FLOWERS
The axils of leaves or cataphylls subtend solitary flowers or uni-or bisexual small and congested cincinni, disposed singly or clustered in 2-7 in each node. The cincinni were predominantly male or female with flowers with alternate-distichous disposition in different development stages. Each flower is protected by one larger, dorsal and ovate bracteole and other smaller, ventral and subrhombic to ovate bracteoles. Both structures are scarious, with lacerate-denticulate or laciniate margin.
The male floral bud frequently is smaller than the female one. The prefloration is imbricate. The flowers are apetalous with actinomorphic calyxes and connate lobes at the base, which is common within the genus. The flowers of most species are pedicellate, with pedicel variable in length, according to the species. In most species, the pedicel is short, although, in the subsection Applanata it may be long, as in P. flagelliformes, P. edmundoi and P. gladiatus or almost absent, as in P. klotzschianus. These structures frequently show terete outline, ranging from capillaceous to thick or, more rarely, 3-angulate, as in P. edmundoi. In this species the pedicel shows spiral scales resembling the scale distribution along the branchlets of the section Choretropsis plants, suggesting that the P. edmundoi pedicel is the result of branchlet reduction.
Many of the examined exsiccates showed exclusively male or female flowers leading the collectors to interpret them erroneously as dioecious plants. However, field studies on natural populations found monoecism in P. choretroides, P. angustissimus and P. klotzschianus. Based on studies on natural populations, Weimberg (1983) suggested that P. gladiatus plants of Espírito Santo State were dioecious.
In several Euphorbiaceae genera, the flowers are proterogynous (Webster, 1967) and the male flowers may arise at the end of the female flowering: there are monoecious and dioecious stages in the same plant, as can be seen in Phyllanthus. Furthermore, in some non-phyllocladiferous species of Phyllanthus, predominantly female plants may produce some male flowers (Webster, 1956) . Such phenomena might explain why some Phyllanthus species were considered by Webster (1957) to be subdioecious.
The predominance of a female or male flowering phase was observed in plants of the Choretropsis section, as was proposed for other sections of Phyllanthus (Webster, 1956) . These phenomena in association with the occurrence of dioecism in P. gladiatus populations, suggests the recent origin of dioecism in section Choretropsis.
DISK
The extra-staminal disk of male flowers characterizes the genus Phyllanthus. In section Choretropsis, as most of the sections of Phyllanthus, this structure is formed by 5-6 segments that alternate with the sepals. Each segment is sessile, fleshy, frequently orbicular, and occasionally obtriangular or subrhombic.
The female flowers show a hypogynous disk, which is common in the genus. It is generally fleshy and patelliform, although it did not fuse into the ovary, with margin crenate or, exceptionally, formed by terete structures arranged radially under the ovary.
ANDROECIUM
Reproductive characters varied slightly in Choretropsis. The androecium is heterogeneous in relation to the anther-sac number, presenting three stamens in most of the species, rarely two as in P. choretroides. In P. flagelliformes flowers were observed with 3-4 stamens. The filaments were totally free or fused, with two anther-sacs, dorsifixed, extrose, with reduced or developed connective. In the last case, this structure may bifurcate, as in P. flagelliformis. According to the species, anther-sac dehiscence was ventral or lateral, horizontal, vertical or, more rarely, oblique, with a great predominance of vertical over the other types. Such characteristics allowed us to establish the relationship between some of the taxa.
GYNOECIUM AND POLLEN
The gynoecium is composed of a free, 3-carpelar and 3-locular ovary, having two hemitropous ovules with axial placentation in each loculus, which is a distinctive character of the genus. Three styles, erect or recurved, subulate, terete or flattened, are variable in thickness with the upper portion bifid, multifid or lobate in different regions; stigmas may be sessile or capitate.
The pollen grains of section Choretropsis showed a high homogeneity (for review see Santiago et al., 2004) , being prolate spheroidal or subprolate, zonocolporate with 4-5 invaginated colpi and reticulate sexine. Among the two subtypes proposed for the group, the first has straight and narrow colpi with costae, lalongate endoapertures and a reticulum of rectilineous muri, as observed in P. spartioides and P. choretroides. The second subtype has wider colpi without costae, circular endoapertures and a reticulum with curvilineous muri, as observed in P. goianensis, P. scoparius and P. flagelliformis, or curvilineous-rectilineous muri, as in P. angustissimus, P. klotzschianus and P. gladiatus.
FRUIT AND SEED
Schizocarp shape and ornamentation does not vary in the section. The fruit is a depressed-globose or trigone schizocarp, generally entire or 3-sulcate, variable in relation to the dimensions. It is composed of two distinct layers, an inner thin and crustaceous layer, which forms three mericarps, and a thicker, subfleshy and smooth external layer, which is vinaceous in the mature fruit. Fruit dehiscence is explosive, with mericarps separating from a persistent and claviform carpophore. The two seeds are generally developed in each loculus. The seeds are trigonous, covered by a fine, dry and brownish seed-coat. In most of the species, the seed-coat is verrucose or finely reticulate. An embryo was not observed.
Seeds of most species were not observed, but it is possible they could contribute to the taxonomy of some species in this section because seed ornamentation was considered relevant by Muller Argoviensis (1863) and Webster (1956) for the taxonomy of other Phyllanthus species.
PHYTOGEOGRAPHY
The centre of section Choretropsis diversity is the highlands or campos rupestres, according to Magalhães' (1966) terminology, cerrados from the Espinhaço Range (Cadeia do Espinhaço) and the coastal sands of a restricted number of Brazilian states where it is endemic (Figs 17, 18) . The Espinhaço Range originated during the Precambrian, being remodelled by tectonic movement during the Tertiary (Abreu, 1984; Herrgesell & Pflug, 1985; Uhlein, Trompette & Silva, 1986) and later during the Quaternary (de Freitas, 1951; de Almeida, 1964) , when the mountain chains distributed in Minas Gerais, Bahia and the Brazilian Planalto in Goiás State originated.
In subsection Choretropsis, populations of Phyllanthus goianensis has been recorded exclusively in the Brazilian Planalto in Goiás State, P. spartioides shows the largest distribution, being localized in Goiás and in the Espinhaço Range from Minas Gerais and Bahia, while P. choretroides populations has been observed exclusively in both latter states. In subsection Applanata, P. scoparius is distributed along the Espinhaço Range from Minas Gerais and Bahia. Phyllanthus flagelliformis is restricted to Bahia mountains and to the coastal sand from Bahia and Alagoas, and P. gladiatus is endemic to the coastal sand from Espírito Santo and Bahia, where it is adapted to the inner restinga soils. Phyllanthus angustissimus has been observed only in the Espinhaço Range of Minas Gerais, and P. edmundoi , which is represented only by the holotype, is localized in the north of Bahia. In contrast to the other species Phyllanthus klotzschianus was very widespread, with distribution from Guyana highlands to Rio Grande do Sul and mainly between the Espinhaço Range and Goiás 'serras' as well as in Alagoas and Espírito Santo coastal sand areas. In contrast to P. klotzschianus, which seems to have originated from the highland populations, the fragmentary distribution pattern of P. gladiatus along the sandy coast seems to be reminiscent of a continuous distribution in the past, after plant speciation under high humidity, more abundant organic matter and the low light radiation of the internal restinga.
The oligotrophic soil, high altitude (over 900 m a.s.l.) and microclimate seem to be mainly responsible for the high endemism observed in the species of the section. The phytogeographical patterns observed in section Choretropsis species are seen in other families such as Labiatae, Eriocaulaceae, Xyridaceae, Velloziaceae and Rubiaceae (Giulietti & Pirani, 1988) , and the endemism observed in the section has also been proposed for some of these (Giulietti & Pirani, 1988; Harley, 1988) .
The xerophyll habit of the Choretropsis species seems to have originated from adaptation to the high light irradiation, as well as to dry sandy, rocky quartzites and sandstone soil. However, populations of P. klotzschianus are seen growing in the humid soil today.
The higher concentration of Choretropsis in the biogeographical pattern observed in these species is evidence of migration from the Espinhaço Range to the Goiás 'serras' in the past and the resulting species endemism in both regions has been observed in other families (Harley, 1988) . Endemism in the Espinhaço Range and the absence of P. chorethroides and most section Applanata species in Goiás 'serras' suggests that a barrier to migration between the two mountain chains occurred later in the evolution of section Choretropsis , leading to reproductive isolation after communities migrated from Espinhaço Range to Goiás 'serras'.
A disjunct distribution between the Espinhaço Range and Goiás 'serras' or the Espinhaço Range and restingas has been proposed for other families (Giulietti & Pirani, 1988) . Fairbridge (in Simpson, 1979) suggested the influence of a cold and wet period before a glaciation and deglaciation cycle on the retardation of forest formation and decrease of campos rupestres species. Harley (1988) proposed that this might explain the different pattern of campos rupestres species distribution towards the coastal sand, where they were successfully adapted to edaphic conditions, high light irradiation, temperature fluctuation and humidity.
RELATIONSHIP
The characteristics of P. spartioides and P. choretroides pollen in association with cylindrical branches, fused stamens and the similarity in the pattern of distribution in Espinhaço Range 'serras' of Bahia and Minas Gerais, at first suggest a close relationship between these species. However, in contrast to P. spartioides , P. choretroides pollen is microreticulate. The divergent pollen ornamentation and the sympodial architecture of the latter species have not been observed in other Choretrospis taxa indicating a divergent evolutionary trend for this taxon.
Pollen structure of P. goianensis, P. scoparius and P. flagelliformis correlates with the geographical distribution of most group species, whose centre of diversification is in the Bahia Espinhaço Range. The fused stamens and vegetative structures such as the presence of reduced leaves suggests a relationship between P. goianensis and P. scoparius , despite the first species having developed cylindrical branchlets . Those characteristics were not observed in P. flagelliformis , which developed larger phylloclades and normal leaves, suggesting its independent origin within the group. The pollen ornamentation of P. angustissiums, P. klotzschianus and P. gladiatus appears related to the distribution of most of these species, which are localized mainly on the Minas Gerais mountain. Vegetative structures such as the presence of cataphylls, leaves, the distribution of branchlets along the plant axis and the presence of phyllanthoid branching, plus the fused stamens in P. angustissimus and P. klotzschianus indicate affinity between these species. The distinctive reproductive and vegetative characteristics of P. gladiatus and its distribution essentially in coastal sands suggests an alternative and presumably extinct ancestor for this species.
The association between the vegetative and reproductive characteristics suggests a close relationship between the species of both subsections within the section Choretropsis. However, the origin and evolutionary history of photosynthetic branchlets of the South American phylloclades in Phyllanthus genera remain unclear. It is possible that the species with unspecialized branchlets after migrating to the xerophilous habitats of campos rupestres or Cerrados, have given rise to plants with terete assimilating branchlets, which later became flattened. The replacement of squamiform by developed leaves in association with the tendency of the subshrub species to grow to taller taxa, suggest that in section Choretropsis evolution involves the regression of several morphological characters. This atavism was also observed in the anatomical structure of P. flagelliformis (Santiago, 1988b) . However, molecular studies will be necessary to clarify the origin, relationships and evolutionary trends in the group.
CONSERVATION
The populations of most of the section Choretropsis species are not commonly found. Analyses of P. goianensis and P. edmundoi are based exclusively on the type material. Species of P. gladiatus are considered the more vulnerable taxa because of their endemism in the coastal sands, regions subject to drastic anthropogenic influence. In campos rupestres plants, P. flagelliformis and P. scoparius are the most frequent species, while P. choretroides , P. spartioides and P. angustissimus populations are rarely observed.
The growth of most species of section Choretropsis seems to be dependent on suitable environmental conditions for cultivation. Germination studies on P. klotzschianus and P. gladiatus showed that successive stages of plant growth were slow after the first eophyll formation and all P. klotzschianus seedlings died during this developmental stage. Although some P. gladiatus plants survived after the seedling stage, these plants were c. 28.0 cm tall and did not produce their first phylloclades until three years after germination. Weimberg (l983) proposed the use of P. gladiatus plants in landscaping programmes. However, the author pointed out the difficulty of germination or vegetative propagation of these plants. Further studies on the reproductive and vegetative structures, as well as the physiology, of these species will be necessary to prevent extinction of these specialized plant groups. Description: Shrubs or subshrubs, monoecious, 0.2-1.2 m high. The main axis terete or subterete, monopodial and phyllanthoid branching with the ascendant branches located at the upper part of the stem or sympodial and phyllanthoid branching with ascendant branchlets originated from the axis base. BRANCHES terete or subterete, filiform or subulate, 0.5-21.9 cm long and 0.5-0.9 mm in diameter, smooth or slightly denticulate, with 3-8 alternate spiraled nodes, the lowest internodes 1.6-3.0 cm long and median internode 1.9-2.7 cm long. CATAPHYLLS narrowly triangular, in the flower and upper branches, acute or acuminate at the apex, 1.0-1.5 mm long and 0.6-0.8 mm broad. LEAVES with short-petioles, blade leaves elliptical, ovate or lanceolate, acute at the apex and obtuse or attenuated at the base, 0.9-3.2 mm long and 0.4-0.7 mm broad; petiole 0.2-0.4 mm long. Stipules straight to broad-triangular, acuminate or attenuated at the apex and entire, asymmetric and unilaterally auriculate at the base, 0.4-1.0 mm long and 0.5-0.8 mm wide. INFLORES-CENCE mostly female or male, with 1-3 flowers. Male flower calyx with similar or unequal lobes, ovate or obovate, 1.0-1.5 mm long and 0.7-0.9 mm wide, obtuse to rounded at the apex; pedicel terete, 0.9-1.5 mm long. STAMENS monadelphous, 2-3 anthers, anther-sac dehiscence longitudinal rarely horizontal; Female flower CALYX 5-lobed, straight-ovate to obovate, 0.8-3.0 mm long and 0.7-1.0 mm wide, obtuse or acute at the apex; pedicel terete, straight, 3.0-5.0 mm long; hypogynous disk margin entire; OVARY 3-sulcate; style terete, filiform, erect or orientated horizontally, bifid at the upper part. Schizocarp depressed-globose, 2.5-5.0 mm in diameter. SEED 1.4-2.0 mm long, seed coat verrucose or finely reticulate, embryo not seen. lateral nodes distributed through the phylloclade; the lowest internodes 1.6-3.0 cm long and the median internodes 1.9-2.7 cm long. LEAVES from the first and last branches reduced; leaf blade narrowly lanceolate; acute at the apex and attenuate at the base, l.l-l.6 mm long and 0.4-0.5 mm broad, olivaceus, shortly plicate, deciduous towards the plant base, subcoriaceous, margin entire; petiole 0.2-0.4 mm long. Stipules widely triangular, acuminate at the apex and strongly asymetric, unilaterally auriculate, scarious to membranaceous at the base, 0.4-0.5 mm long and 0.5-0.7 mm broad, margin entire to lacerate-denticulate. MALE INFLORESCENCE with little and solitary cincinnus, 1-2 flowers. Male flowers calyx campanulate at anthesis, 5-lobed, finely membranaceous, similar, narrowly ovate, 1.5-1.7 mm long and 0.8-1.0 mm broad, rounded at the apex and entire margin; pedicel terete, 0.9-l.l mm long. Extra-staminal disk with 5 obtriangular segments. Androceum with monadelphous stamens, staminal column 0.5-0.6 mm long, terete, thick, with 3 oblong anther-sac, 0.4-0.5 mm long, anther-sac dehiscence longitudinal. Female flower and fruits not seen.
Etymology:
The species name refers to the locality where the type material was collected.
Diagnostic features: Species close to P. spartioides, from which is distinguished by the number of thin branches, stipules broadly triangular with slight asymmetric base, male flower with 5 sepals and thick staminal column with anther-sac apparent for up to half the filament length.
Phenology: Male flowers in September
Distribution: Brazil: Goiás state. Description: Shrubs 0.5-1.2 m high, monoecious; monopodial and phyllanthoid branching with ascendant branches. STEM AND BRANCHES subterete or terete, filiform 8.5-11.5 cm long and 0.8-0.9 mm in diameter, slightly denticulate, with 7-9 nodes, basal internodes 0.8-1.5 cm long and median nodes 0.7-1.2 cm long. LEAVES reduced in both branch types, subsessile or petiolate; leaf blade straight-elliptical to narrowly ovate, apex acute and base obtuse, 2.6-3.2 mm long and 0.4-0.7 mm broad, green, rigidmembranaceous to subfleshy; petiole fleshy, plicate, 0.3-0.5 mm long. Stipules narrowly triangular, apex attenuate and base slightly asymmetric, unilaterally auriculate, membranaceous, 0.8-1.0 mm long and 0.5-0.6 mm broad, margin entire. MALE INFLORES-CENCE with up to 2 little cincinni with 1-3 flowers in 
A 5 cm
each node. Male flower calyx campanulate at anthesis, biseriate, 6-lobed, membranaceous, cream, unequal, the 3 outer lobes larger, widely obovate, 1.3-1.8 mm long and 1.0-1.2 mm broad, apex rounded, and the 3 inner lobes shorter, narrowly obovate, 1.3-1.6 mm long and 0.9-1.0 mm broad, margin entire; pedicel terete, 1.1-1.5 mm long. Extra-staminal disk formed by 6 segments, obtriangular. Monadelphous STAMENS, staminal column fine, 0.5-0.7 mm long; anther-sac 3, oblong, 0.3-0.5 mm long, apex emarginate, dehiscence vertical. FEMALE FLOWER with calyx turbinate at anthesis, lobes 5 rigidly membranaceous, cream or greenish, similar, straight-ovate, 2.5-3.0 mm long and 0.8-1.0 mm broad, apex acute and margin entire; pedicel 3.0-4.0 mm long. Hypogynous disk patelliform, margin entire. OVARY depressed-globose, style 
Etymology:
The species name refers to its similar plant habit to 'esparto', the local name for Stipa tenacissima L., a medicinal plant belonging to the Poaceae. Description: Shrubs or subshrubs up to 32 cm high, monoecious; monopodial and phyllanthoid branched with ascendant branches. STEM AND BRANCHES terete; thin to thick subulate branches, 8.5-21.9 cm long and 0.8-0.9 mm in diameter, slightly striated, with fine striae, slightly prominent, main axis slightly denticulate with 4-7 nodes slightly conspicuous, 1.6-3.0 cm between lower nodes and 1.9-2.7 cm median nodes. CATAPHYLLS from the first and last branches squamiform, narrowly triangular, apex acuminate, l.0-l.5 mm long and 0.6-0.8 mm broad, scarious to subfleshy, entire margin, deciduous towards the base. Stipules narrowly ovate to elliptic, apex acuminate and base entire, scarious, 0.8-1.0 mm long and 0.4-0.5 mm broad, margin entire to slightly denticulate. MALE INFLORESCENCE with little cincinni, clustered in 2-7 in each node, 1-3 male flowers. Male flower calyx campanulate at anthesis, lobes-5 finely membranaceous, reddish, cream or hyaline unequal, narrowly to broadly obovate, 1.0-1.5 mm long and 0.7-0.9 mm broad, apex obtuse and rounded, margin entire to lacerate; pedicel thin, 0,4-0,8 mm long. Disk extrastaminal with 5 segments, obtriangular. ANDROECIUM with stamens monadelphous, staminal column 0.3-0.5 mm long, terete, thick, with 2 small anthersacs, opposite, dorsally fused by a developed connective, deltoid, 0.1-0.2 mm long, apex entire, anther-sac dehiscence horizontal. FEMALE FLOWERS with calyx campanulate at anthesis, lobes 5, rigidly membranaceous, reddish, yellow or greenish, similar, obovate, 0.8-1.0 mm long and 0.7-0.9 mm broad, apex obtuse 
A 5 cm
and margin lacerate; pedicel 4.0-5.0 mm long. Disk hypogynous patelliform, margin entire. OVARY depressed-globose, yellowish; style acicular, horizontally arranged on the ovary, stigma sessile. Schizocarp 2.5-3.0 mm in diameter, vinaceous. SEED 1.4-1.6 mm long, seed coat brownish, finely reticulate.
Etymology:
The species name refers to the similarity of the plant habit to that shown by a species from genus Choretrum R. Br. (Santalaceae).
Diagnostic features:
This species differs from P. spartioides and P. goianensis, in its short height, sympodial branching, stipules with entire base, squamiform cataphylls, male flower with two anther-sacs and the horizontal anther-sac dehiscence.
Phenology:
The male flowers are in January, April, May, August, September and November, while the female flowers are in January, April, May, August and Description: Shrubs, monoecious, 0.4-1.5 m high, densely branched; phyllanthoid branching, with ascendant branches located in the lowest portion of the main axis. M AIN AXIS AND PRIMARY BRANCHES thin, subflattened, rigid, greenish. The last branchlets of the main axis transformed into phylloclades, distributed through the primary branches. P HYLLOCLADE linear, rarely narrow-falcate, acute at the apex and base cuneate, 6.7-15.2 cm long and 0.1-0.2 cm broad, densely and finely striated, slightly prominent, margin slightly denticulate, with 4-7 nodes slightly con-spicuous, the lowest internodes 1.8-3.2 cm long and median nodes 1.7-2.9 cm long. LEAVES from the first and last branches reduced, petiolate, narrowly ovate and lanceolate, apex obtuse to narrowly acute and base obtuse to attenuate, 2.1-5.4 mm long and 0.4-1.0 mm broad, olivaceous, subfleshy, margin involute or not, entire; petiole terete, flesh, 0.2-0.9 mm long. Stipules widely triangular, apex acuminate and base asymmetric, unilaterally auriculate, 0.4-0.8 mm long and 0.6-0.8 mm broad, scarious, margin slightly lobes calyx subfleshy, greenish or slightly vinaceous, white or cream becoming greenish towards the calyx base, unequal, the 3 outermost smaller, widely ovate, narrowly acute at the apex, 2.7-4.0 mm long and 1,6-2,3 mm broad and the 3 innermost larger, narrowly ovate, wide-acute to obtuse at the apex, 3.3-4.6 mm long and 2.1-2.8 mm broad, both with entire margin; pedicel terete, slightly thick, 0.5-0.6 mm long. Hypogynous disk patelliform, margin crenate. OVARY depressed-globose, green-yellowish, 6-sulcate; style flattened, margin revolute, laterally connate, multilobate, erect. Schizocarp depressed-globose, 4.0-5.0 mm in diameter. SEED 2.0-2.5 mm long, seed coat verrucose; embryo not seen.
Etymology:
The species name relates to the plant habit being similar to a broom, because it has thin and erect branches. Harley et al. 22.699 (27.v.1980 ) CEPEC; Munic. de Palmeiras, Harley 22.525 (24.v.1980 Description: Shrubs, monoecious, 0.5-0.7 m high densely branched; branching phyllanthoid, with ascendant branches inserted along the main axis. MAIN AXIS AND PRIMARY BRANCHES flattened and rigidly thick, narrow, the ultimate branches transformed in phylloclades. PHYLLOCLADES distributed along the primary branches, linear to linearly clavate, apex acute to obtuse and base attenuate, 6.0-11.0 mm long and 1.5-4.0 mm broad, densely striated, striae slightly thick, prominent, margin slightly denticulate, with 4-9 conspicuous nodes, the lowest internodes 1.3-2.7 cm and the median internodes 1.5-2.3 cm long. LEAVES from the first and last branches reduced, petiolate, narrowly lanceolate, apex acute and base attenuate, 1.3-1.5 mm long and 0.4-0.6 mm broad, olivaceous, plicate, subcarnose, margin entire; petiole terete fleshy, 2.0-3.0 mm long. Stipule widely triangular, apex acuminate and base asymmetric, unilaterally auriculate, finely membranaceous, 0.4-0.9 mm long and 0.5-0.7 mm broad, margin denticulate. MALE AND FEMALE INFLORESCENCE in 2-4 small cincinni clustered at each node; male with 1-2 flowers and female only 1 flower. Male flower calyx campanulate in anthesis, lobes 6, delicate to rigidly membranaceous, cream, unequal, narrowly obovate to oblong, 1.6-2.0 mm long and 1.0-1.3 mm broad, apex obtuse to rounded, margin entire; pedicel filiform, 1.0-2.0 mm long. Extra-staminal disk formed by orbicular 6 segments. STAMENS monadelphous; staminal column 0.9-1.2 mm long, thin; anther-sac 3, 0.2-0.3 mm long, oblong-ovate to deltoid, apex obtuse, anther-sac confluent with the apex, dehiscence vertical or slightly oblique, connective developed, slightly bifurcate. FEMALE FLOWER calyx campanulate at anthesis, biseriate, lobes 6, subfleshy, cream, similar, ovateelliptical, 1.9-2.3 × 1.0-1.3 mm, apex acute and margin entire; pedicel 4.5-4.8 mm long. Hypogynous disk patelliform, formed by terete structures radially disposed. OVARY depressed-globose, 6-sulcate; style subterete, bifid in the terminal portion, erect, recurved in the apex. FRUIT AND SEEDS not seen.
The species name is related to the Latin angustus or narrow, probably because of the presence of the narrow phylloclades. MAIN AXIS AND PRIMARY BRANCHES thin, rigid, subterete to flattened. The upper branches transformed into phylloclades. PHYLLOCLADE linear, linearelliptical, lanceolate, falcate or clavate, apex acute, attenuate, obtuse, rounded or truncate and base cuneate or attenuate, 3.3-18.7 cm long and 0.2-1.4 cm broad, densely striated, striae thick and prominent, margin slightly toothed, rarely crenate or serrate, with 5-14 nodes, conspicuous rarely inconspicuous, lower internodes 0.6-2.0 cm long and median internodes 0.5-1.7 cm long. CATAPHYLLS of the first and last branches squamiform, lanceolate, apex narrowly acute, 0.4-0.7 mm long and 0.2-0.3 mm broad, scariose to subfleshy, margin entire. EOPHYLLS elliptical, rarely elliptical-ovate or obovate, apex obtuse or, less frequently, emarginate and base obtuse, 1.0-1.2 cm long and 0.6-0.7 cm broad; petiole 0.l-0.2 mm long. Stipule wide-triangular, apex acuminate and base In the first stage of plant development, P. klotzschianus shoots form eophylls along the main axis and normal leaves, similar to eophylls, are produced at the base and along the first phylloclades. The subsequent phylloclades formed exclusively cataphylls, which are characteristic of this species. However, after damage, the mature plants may sprout again, producing new eophylls along the main axis, at the base of new phylloclades.
The P. klotzschianus typical variety was not mentioned by Mueller Argoviensis (1873) in the first diagnosis. We proposed P. klotzschianus var. robustus because of its clear illustration in the Flora Braziliensis and because its characteristics correspond to the original diagnosis of P. klotzschianus.
The material collected by Sellow (R) registered the occurrence of this species in Rio Grande do Sul state and the material collected by Irwin et al . 21 .164 (UB) cited it in Goiás. However, both records were vague on precise locations.
Phenology: According to field observation and herbarium plaques, flowering and fructification occurred through almost the entire year.
Distribution and habitat: Brazil:
Minas Gerais, Bahia, Espírito Santo, Goiás and Alagoas states; British Guyana (?). These plants occur mainly in the 'campos rupestres', between 700 and 1600 m a.s.l. and grow over or among rocks, between sandy metamorphic conglomerate and quartzitic rocks associated with low vegetation, and in grassy, humid and muddy land in some areas. Here plants may grow on hillsides, hill slopes or depressions. In Cerrado, the plants grow in stony and sandy soil, near recently burned areas or gallery forest located at the bases of hills. They were also observed on coastal sands, being localized in disturbed areas.
Additional specimens examined: Brazil: Minas Gerais; Município de Diamantina (27.vi.1972 .0-12.5 cm long and 0.5-0.8 cm broad, densely striated; striae thick, prominent, margin slightly toothed, rarely crenate, with 7-12 nodes, conspicuous or, less frequently, little visible, 0.9-1.4 cm between lower nodes and 0.7-1.2 cm between median nodes. CATAPHYLLS of the first and last branches, squamiform, narrowly ovate, apex acute, 0.3-0.5 mm long and 0.1-0.2 mm broad, scariose, margin entire to slightly lacerate-denticulate. Stipule widely triangular, apex acuminate and base asymmetric unilaterally auriculate, membranaceous to scariose, 0.3-0.5 mm long and 0.4-0.5 mm broad, margin toothed. INFLO-RESCENCE in small cincinne in 1-3 clusters, with 1-2 female flowers. Female flower calyx campanulate at anthesis, biseriate, lobes-6 yellow-greenish, the 3 outermost smaller, narrowly ovate, apex rounded, 1.0-1.6 mm long and 0.6-0.9 mm broad, the 3 innermost larger, widely ovate to suborbicular, apex rounded to widely obtuse, 2.1-2.3 mm long and 1.4-1.5 mm broad, subfleshy, margin entire; pedicel 3-angulate, 4.0-18.0 mm long, with squamiform structures along it. Hypogynous disk patelliform, undulate margin. OVARY globose, 3-sulcate, 0.8-0.9 mm long; style erect, curved in the terminal portion, 0.7-1.0 mm long. Schizocarp depressed-globose, slightly 3-sulcate, 3 mm in diameter. SEED 1.6-2.0 mm long, seed coat finely reticulate, embryo not seen.
Etymology:
The species name is dedicated to the Brazilian botanist Edmundo Pereira.
Diagnostic features: Plants with triangular female flower pedicel with scales, which is a unique character within the section. This species is close to P. klotzschianus, from which it differed by the presence of this pedicel, the biseriate 6-lobed calyx and the seed coat finely reticulated.
Phenology:
The female flowers and fructification start in December. Description: Shrubs, monoecious, 0.5-1 m high, little to densely branched; phyllanthoid branching, with ascendant branches located in the lower portion of the main axis starting from the base. The main axis, thin and slightly flattened. The primary or, more frequently, the last branches transformed into phylloclades. PHYLLOCLADE narrowly ovate rarely narrowelliptical or falcate, apex attenuated and base widely cuneate, 4.4-15.6 cm long and 0.4-1.4 cm broad, densely striated, striae thick, slightly prominent, margin entire to slightly toothed, with 5-11 nodes each one; nodes conspicuous, rarely inconspicuous, lower internodes 1.3-l.4 cm and median internodes l.0-2 cm. CATAPHYLLS at the base and along the first branches, as well as, at the base of the last branches, squamiform, triangular, 0.5-1.5 cm long and 0.7-1.3 mm broad. True LEAVES along the last branches; blade leaf narrowly to widely ovate, obovate, suborbicular, rarely oblong or elliptical-ovate, the apex acute to obtuse and the base cuneate to obtuse, 2.0-4.0 mm long and 1.0-3.5 mm broad, green, membranaceous, penninerved, margin entire or slightly crenate; petiole terete, filiform, 0.4-0.8 mm long. Eophylls ovate, oblong-ovate, rarely obovate, apex rounded, rarely obtuse and base obtuse, 8.0-9.5 mm long and 6.5-7.0 mm broad; petiole 0.2-0.4 mm long. Stipules narrowly triangular, apex acute and base asymmetric, unilaterally auriculate or cordiform, finely membranaceous, 1.2-1.6 mm long and 0.7-0.8 mm broad, margin entire, toothed, fimbriate or deeply lacerate. M ALE AND FEMALE INFLORESCENCE clustered in 2-7 small cincinni in each node; cincinni with 1-3 male flowers and 1 female flower. Male flower calyx campanulate at anthesis, lobes 6 similar finely membranaceous, yellow, margin hyaline, oblong, oblong-ovate or narrowly ovate, 1.3-2 mm long and 0.5-0.8 mm broad, apex narrowly obtuse to acute, margin entire to slightly lacerate; pedicel capilaceous, 3-4 mm long. Disk extrastaminal formed by 6 segments, orbicular, androecium formed by 3 (or rarely) 4 STAMENS with filaments free, 0.4-0.5 mm long, thin; connective bifid; anther-sac globose, 0.1-0.2 mm diameter, anther-sac dehiscence horizontal. Female flower calyx campanulate at anthesis, lobes 6, rigidly membranaceous, yellowish, similar, narrowly ovate to rombic, 1.4-2 mm long and 0.2-1.4 mm broad; apex acute to obtuse and margin entire or slightly lacerate; pedicel capilaceous, 0.8-1.2 cm long. Hypogynous disk patelliform formed by terete structures radially disposed. OVARY depressedglobose, 6-sulcate, 0.4-0.5 mm long; style free, bifid 1/3 upper the base, ascendant, 0.3-0.4 mm long. FRUIT and SEED not observed.
Etymology:
The species name relates to the elongate apex of the phylloclade that is similar to a flagellum. Indigenous name: filanto.
Diagnostic features: Species with characteristics uncommon to the section, as the primary branches are weakly branched, only occasionally modified into phylloclades, the fimbriate phylloclade apex stipules and the hypogynous disk of the female flower formed by terete structures are arranged radially. Species close to P. gladiatus in the distribution of leaves along the phylloclades, male flowers with free filaments and anther-sac dehiscence horizontal. The variation in phylloclade width and shape, as well as the leaf shape in P. flagelliformis led Mueller Argoviensis to establish two varieties. However, varying size and shape may be found on the same plant. The stipules with fimbriate margin were observed in the phylloclade. However, towards the phylloclade base, the fimbria became shorter and disappeared. Thus, the structures located at the phylloclade base showed a smooth and denticulate margin, such that Although P. linearis Mart. had been described before P. flagelliformis, Mueller Argoviensis cited this species as a synonym of P. flagelliformis, probably because of the use of the name P. linearis Sw. for Phyllanthus species with unspecialized branchlets. At the moment, the type of P. linearis Sw. has not been localized to verify if the holotype of P. linearis Mart. and P. flagelliformis correspond to the same plant.
Phenology: According to herbarium records, male flowers occur in January, March, June, July, August and October; the female flowers occur in March, June and October. Fructifiction occurs in March, June and October.
Distribution and habitat: Brazil: Bahia and Alagoas states. Populations of P. flagelliformis were localized in highlands between 340 and 980 m a.s.l., in open land over slopes with sandy soil, associated with Bromeliaceae, Anthurium, rarely epiphytes and species of Bambusoideae such as Piresia, Raddia and Streptochaeta. It was also observed in waterlogged stony margins; in Cerrados, growing in sandy outcrops and in some dry grassy areas, which may become flooded, or between stones in rivers.
Additional specimens examined: Brazil: Bahia; Munic. de Ubaíra, T.R. Soderstrom et al. 2.176 (28.iv.1976 ) CEPEC; Jaguaquara, Mata Cipó, R.S.Pinheiro 1. 418 (6.vii.1971 ) CEPEC; Jaguaquara, Mata olate; leaf blade obovate, apex emarginate to obtuse and base attenuate, 0.5-1.3 cm long and 0.3-0.8 cm broad, olivaceous, membranaceous, margin entire; petiole terete, 1-2 mm long. Eophylls widely obovate, apex rounded or subemarginatus, apicule and base attenuate, 4.2-8 cm long and l.8-3.4 cm broad; petiole 3-4 mm long. Stipules cordiform, apex acuminate and base cordate, greenish, 0.6-1 mm broad, membranaceous to scariose, margin toothed, deciduous. INFLO-RESCENCE in small cincinni isolated or clustered, 1-5 in each node, with 1-3 male flowers and 1-2 female flowers. MALE FLOWER calyx campanulate at anthesis, biseriate, 6-lobed, subfleshy, cream or yellowish, unequal, the 3 outermost ones smaller narrowly ovate, apex obtuse, 1.3-1.7 mm long and 0.6-0.8 mm broad and the 3 innermost ones larger, widely ovate, apex obtuse, 1.5-2.1 mm long and 1.1-2 mm broad, margin entire; petiole thin, subfleshy, 7-9 mm long. Extra-staminal disk with 6 segments, rounded. Androecium formed by 3 STAMENS with filaments free, 1.2-1.4 mm long, terete, slightly thick, anther-sac lateral, developed, confluent at the apex, 0.3-0.4 mm long, dehiscence horizontal, connective horizontally developed. FEMALE FLOWER calyx campanulate at anthesis, biseriate, 6-lobed, sub- flesh, cream-yellowish, unequal, the 3 outermost narrowly ovate to oblong, apex narrowly obtuse, 1.5-2.0 mm long and 1.0-1.2 mm broad and the 3 innermost widely ovate, apex wide-obtuse to rounded, 2.0-2.5 mm long and 1.5-1.7 mm broad; pedicel thick, 4.0-9.0 mm long. Hypogynous disk entire, patelliform, margin slightly undulate. OVARY depressed-globose, slightly 6-sulcate; style filiform multifid in the terminal portion, curved. Schizocarp depressed trigonous, slightly trisulcate, 0.5-0.7 cm in diameter, vinaceous in the mature stage. SEEDS 3.0-3.3 mm long, seed-coat verrucose; embryo not observed.
The species name relates to the phylloclade shape, which is similar to a sword. Common name: dragão da praia (beach dragon).
Diagnostic features:
Because the holotype of P. gladiatus, Sellow 814, which was deposited in Berlin herbarium was destroyed, a neotype collected by Weimberg s.n. (R) is proposed.
Distribution and habitat:
Brazil: coast of Bahia extending to north of Espírito Santo. Plant endemic to the inner coastal sands and shaded forest on sandy and clayey soil, rarely observed in the fallow vegetation (called capoeira).
Phenology: According to herbarium material, male flowers occur in February and female in January, April and May, with fruits in May According to Weimberg (1983) this species flowers and fruits every 3 months.
Additional specimens examined: Brazil: Bahia; Nilo Peçanha, T.S.Santos 2.915 (24.ii.1975 
